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(54) Abstract Title . „ 

Multi-layer circuit board with layers acting as a "heat capacitor 

(57) A circuit board (1) includes at least one substrate (2) having a first layer <5> and at least one second layer 
(6) wherein the first layer (5) and at least the second layer 6 are used for heating a component (22) to be 
soldered to at least one of the layers (5.6), the layers acting as a 'heat capacitor" when the circuit board is 
olaced in a reflow oven or the like. This allows the soldering of components which require a larger amount of 
heat at the same time as other components. The part of the circuit board containing the "heat capacitor layers 
may be separated from the rest of the board after soldering, e.g. by means of a frangible connection (32, see 
Fig. 1). 
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FIG. 2 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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CIRCUIT BOARD 

Field of the Invention 

5 

This invention relates to a circuit board. The invention is 
particularly applicable to, but not limited to, soldering a device to a printed 
circuit board with the use of a reflow process. 

10 Backgroun d of the Invention 

There are several methods and process to solder components to a 
circuit board and especially to a Printed Circuit Board (PCB). The methods 
will now be briefly described. 

15 The first method is a method of soldering a component to the PCB by 

a solder iron. The soldering operation will be done by a human. The 
method includes the steps of: applying a soldering compound to legs of the 
component and melting the soldering compound on the component legs 
using the soldering iron to join the legs to conductive tracks of the PCB. 

20 The second method is a wave soldering process. The method 

includes the steps of: inserting the components to the PCB and passing the 
PCB bottom substrate over a bath which contains a molten solder 
compound. 

The third method is that of soldering the components to a PCB in a 
25 reflow oven. This method is particularly applicable to a legless surface 
mount components and is known in the art as a reflow soldering process. 
The reflow soldering process consists of applying solder paste on at least 
one side of the PCB, placement of the components on the solder paste and 
soldering of the components in the reflow oven (the heat of the oven 
30 rendering the compound molten). When a large mass component is 

applied to the PCB, a large amount of heat is required to solder, and a two 
stage soldering process is needed. The first stage is a reflow process and 
the second stage is a wave soldering process or manual soldering of the 
large mass component. 
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The disadvantage of soldering components with a use of at least two 
methods of soldering is that, the soldering process includes two stages 
expanding the manufacturing process for the PCB. The soldering process 
also needs at least two types of soldering devices that is to say a soldering 
iron and a reflow oven or solder bath. 

This invention seeks to provide a PCB which mitigate at least some of 
the above mentioned disadvantages. 

Summary of the Tnvftntinn 

According to the invention there is provided an circuit board. The 
circuit board includes at least one substrate having a first layer and at least 
a second layer wherein the first layer and at least the second layer are in 
use for heating a component to be soldered to at least one of the layers. The 
circuit board includes a first portion and a second portion. The second 
portion is in use used as a heat capacitor. The heat from the second 
portion is transferred to the first portion to solder the component which 
needs an higher temperature then the other components which are placed 
on the first portion. 

Advantageously, by the use of the present invention only one pass 
and one soldering device are use in the soldering process of the circuit 
board. 

In the preferred embodiment, of the invention the substrate has at 
least two portions and which the second portion extending beyond the 
periphery of the board and being frangibly connected to the first portion. 

Preferably, there are provide a plurality of second layers. 

In this manner, at least one of the second layers is or are formed 
within the board. 

In the preferred embodiment of the invention, the layers of the first 
portion are connected to the layers of the second portion which the first 
layer and at least one of the second layer are connected to each other. 

In this manner, the second portion is in use used as heat capacitor 
for accumulating heat provided by a soldering device. 

Preferably, the soldering device is a reflow oven. 
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In the preferred embodiment, the heat transfers from the second 
portion to the first portion through a frangible connection. 

In the preferred embodiment, breaking of the frangible connection 
between the first portion to the second portion will cause disconnection of 
5 the layers. 

Preferably, the first layer and at least one second layer are made of 
Copper. 

A preferred embodiment of the invention will now be described by 
way of example only, with reference to the drawing. 

10 

Brief Description of the Drawings 

FIG. 1 is a circuit board according to a preferred embodiment of the 
invention; 

15 FIG. 2 is a cross section A - A of the circuit board of FIG. 1; and 

FIG. 3 is a cross section B - B of the circuit board of FIG. 1. 

Detailed Descr intion of the Drawings 

20 Referring firstly to FIG. 1, a circuit board according to a preferred 

embodiment of the invention is shown. The circuit board 1 includes a top 
substrate 2 having two portions, a first portion 3 and a second portion 4. 
The second portion 4 extends beyond the periphery of the circuit board 1 
and is frangibly connected to the first portion 3. The second portion 4 is in 

25 the soldering process used as a heat capacitor for accumulating heat 
which is provided by a soldering device, for example a reflow oven (not 
shown). 

In operation, the reflow oven applies heat to the circuit board 1. The 
heat is accumulated in the second portion 4. The heat is transferred from 
30 the second portion 4 to the first portion 3 by layers of the circuit board 1 
layers. A detailed description of the operation will be described with 
reference to FIG. 2 and FIG. 3. 

Referring now to FIG. 2, a cross section along line A - A of Detail A 
of FIG. 1 is shown. The circuit board 1 includes a top substrate 2, having a 
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first layer 5, a second layer 6, a third layer 8, a fourth layer 10, a fifth layer 
12, a sixth layer 14 and a bottom substrate 16. The layers 5 t 6, 8, 10, 12, 14 
and the substrates 2 and 16 of the second portion 4 are connected by a 
through hole plate via 18 and an edge plating 20 of copper to form a heat 
5 capacitor. The layers 5, 6, 8, 10, 12, 14 are formed within the board during 
manufacture by a plating technique as the board layers are built up. It will 
be seen that the layers are provided with non-plated regions, for example, 
6a, 8a, 10a and 12a. At these regions component retaining holes will be 
provided in a drilling operation. It is necessary to provide the non-plated 

10 regions to ensure that the component leg is not connected by means of the 
layers to other components. The first layer 5 and the layers 5, 6, 8, 10, 12, 14 
are made of copper and the compound between the layers is made from 
glass reinforced resin (glass-epoxy). The second portion 4 is used for 
heating a component 22 to be soldered to at least one of the layers. The 

15 following equation will show the heat capacitance which is needed to solder 
the component 22 to at least one of the layers. 

c TO =MC p = XA 0 ^t G *P c *C Po + 2:Ac tt Mcu*P Ql *Cc« 

wherein 

Cth - is the heat capacitance needed to solder a component 
20 M - is the mass of the component, 

C p - is thermal coefficient of the material of the component, 
A c " * s ^ e area of the circuit board 

( G - is for Glass-Epoxy, Cu - Copper), 
t G - is the thickness of the circuit board, 

25 p Q - is the density (compactness) of the material of the circuit board 

(Glass-Epoxy and Copper). 
C Po - is thermal coefficient of the material of the circuit board 
(Glass-Epoxy and Copper). 

30 From the equation it can be seen that the heat capacitance which is 

needed to solder a component having mass M and thermal coefficient C p 

can be applied by increasing the layers area of the circuit board. The 
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increase of the area of the layer can be done in several ways. For example, 
adding layers, connecting between the layers in several locations and 
increasing the thickness of the layers. 

The heat transfer operation from the second portion 4 to the first 
5 portion 3 will be described now with reference to FIG- 3, a cross section 
along line B-B of the circuit board. 

The layers of the first portion 3 are connected to the layers of the 
second portion 4 by the plated via 18 and the plated verticaL face 20. The 
heat which stored within the second portion 4 is transferred from the 
10 second portion 4 to the first portion 3, as is shown by arrow 30. The heat 
melts the solder paste 24 around a leg 26 of the component 22 and solders 
the component 22 to the top substrate 2 at the leg top and leg bottom. 

After the circuit board 1 passes the reflow oven the second portion 4 
15 will be separated from the first portion 3. The separation between the two 
portion is done by breaking the frangible connection 32 between the first 
portion 3 to the second portion 4 as shown in FIG. 3. Furthermore, the 
breaking of the frangible connection 32 between the first portion 3 to the 
second portion 4 will cause disconnection of the layers 3 to 16 for proper 
20 operation of the circuit board 1. 
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Claims 

1. A circuit board comprising: 

at least one substrate having a first layer and at least a second layer 
5 wherein the first layer and at least the second layer are in use used for 
heating a component to be soldered to at least one of the layers. 

2. A circuit board as claimed in claim 1 wherein the substrate has at 
least first and second portions which second portion being frangibly 

10 connected to the first portion. 

3. A circuit board as claimed in claims 1 or 2 wherein there are 
provided a plurality of second layers. 

15 4. A circuit board as claimed in claims 1,2 or 3 wherein at least one of 
the second layers is or are formed within the board. 

5. A circuit board as claimed in claims 1,2,3 or 4 wherein the layers of 
the first portion are connected to the layers of the second portion wherein 

20 the first layer and at least one of the second layer are connected to each 
other. 

6. A circuit board as claimed in claims 1,2,3,4 or 5 wherein the second 
portion is in use used as heat capacitor for accumulating a heat provided 

25 by a soldering device. 

7. A circuit board as claimed in claim 6 wherein the soldering device is 
a reflow oven. 
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8. A circuit board as claimed in claims 1 to 7 wherein the heat 
transfers from the second portion to the first portion through the frangible 
connection. 
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9. A circuit board as claimed in any preceding claim wherein breaking 
of the frangible connection disconnects layers of the first portion from the 
layers of the second portion. 

10. A circuit board as claimed in any preceding claim wherein the first 
layer and at least one second layer are made of copper. 

11. A circuit board substantially as hereinbefore described with 
reference to and as illustrated by the drawing. 
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